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Abstract (Basic) : WO 200020468 Al 

NOVELTY - Vinyl polymers containing reactive functional groups 

in a 



high ratio at the molecular chain ends for use as material for 
curable 

compositions . 

DETAILED DESCRIPTION - The vinyl polymer (a) contains at least 

one 

group of formula (1) . 

-Z-R-CR1=CR2 R3 (1) 

Z=0, S, NR' or 1-20C divalent organic group; 

R=1-20C monovalent hydrocarbon group; 

R=CO or 1-20C divalent organic group; 

Rl, R2=H or 1-20C monovalent organic group; 

R3=l- 2 0C monovalent organic group. 

USE - The vinyl polymer composition is suitably used as a 

material 

for coating agents. 

ADVANTAGE - The vinyl polymer composition is polymerizable with 
light or heat. The cured vinyl polymer composition has good 
weatherability . 

pp; 67 DwgNo 0/0 
Technology Focus : 

TECHNOLOGY FOCUS - Preferred group: The above mentioned organic 
group contained in (1) comprises C, H and 0 - 2 0 atoms, or a 
hydrocarbon group. 

In (1) R3 is an aryl or a vinyl group. Group (1) is of formula 

(!■) . 

0-C0-CRl=CR2 R3 (1') 

Rl, R2=H or 1-2 0C monovalent organic group; 
R3=1-2 0C monovalent organic group; 
Rl and R2 are independently H or CH3 (1) or (l 1 ) . 
The main chain of the vinyl polymer (a) comprises (meth) acrylic 
polymer, acrylate ester polymer or styrene polymer, which is 
produced 

by a living radical polymerization, by an atom- transfer radical 
polymerization or using a chain-transferring agent. Preferred 
catalyst 

: The catalyst used in the atom-transfer radical polymerization is 

a 

metal complex of Cu, Ni, Ru or Fe, with Cu being preferable. 
Preferred 

process : The vinyl polymer (a) is produced by substituting a 
halogen 

atom of the vinyl polymer (b) having halogen atom(s) at the end(s) 

of 

the molecule with a compound of formula (2) . 
M+0- -C0-CR1=CR2R3 ( 2 ) 

Rl, R2=H or 1-20C monovalent organic group; 
R3=1-20C monovalent organic group; 
M+=alkali metal or NH4 

The end group containing halogen atoms of the vinyl polymer (b) 

is 

represented by general formula (3) . 
-CR22R23X (3) 

R22, R23=group bonded to the ethylenic unsaturated group of 

vinyl 

monomers ; 

X=C1, Br or I 



The vinyl polymer (a) is produced by reacting a vinyl polymer 

(c) 

having OH groups at the end of the molecule with a compound (4) . 
X-C0-CR1=CR2R3 (4) 

Rl, R2=H, 1-20C monovalent organic group; 
R3=1-20C monovalent organic group; 
X=C1, Br or I. 

Another process for producing the vinyl polymer (a) comprises 
reacting the vinyl polymer (c) having OH groups at the end of the 
molecule with a di-isocyanate compound and reacting the isocyanate 
group of the vinyl polymer with a compound (5) . 

HO-Q-CO-CRl=CR2R3 (5) 

Rl, R2 # R3=same as in (4) ; 

Q=2 - 2 0C divalent organic group 

Another process comprises reacting a vinyl polymer having a 

lasinol 

group at the end of the molecule with a silicone compound. 

Preferred composition: The vinyl polymer composition further 
contains a photopolymerization initiator, a thermal polymerization 
initiator, a radical polymerizable monomer and/or oligomers. 
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S^"7;VtP^f/Mf/K (^^) 7^y/v«2 

yjviru **$-)\s- 2 -/>-7^tnif;Mf 
/K (^^) 7^ y^K- 2— 

(^^) 7^ y^K-2-^— ^/^n^/l^J. 
^/W, 7^ y ^8-2-^—7/^0^^ 

e/^3:^/i4fo 7? y/v8^^/^- ; ^f*^ 

; /t—y/^u^isi/, />-7/L'tD7 P Dt e |/ 

>\ 77^^9 7^77^^^^^- ; 
tfn/H> y h^V->7 >s V—AsY y ^ h*^7^ 

W ^ W yK^'t / 7;w^/ux^f/^(J J ^7 

*7Vk&tf^7/i^/^*yvl/ ; ^U>f ^ h\ 

x. h\ Kry/w w ^ h\ ^^7 y /w ^ h\ y 
^U^y^-;7^!)Pxh!J/K ^^^ynnh 

y ^(or: h y /^S^^ ^/w^^e / ; 7 ^ y /U7 
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[0024] i*i5>o*y^— oft^-ct, ^m<om 
/i^* J ^-RXftrJ mtt tr y ^- L 

<te> r^y^K^/^-cfeSo ^w-^Tte, c 

s#a;-efl*.tf r^y/uKir^ r^y^as. 
[0025] m^ft (i) <D#*m&m, irKibhmm 

^fyftTM (Mw) ift¥*StfH-* (Mn) <£>Jt (Mw 
/Mn) lCOV>TW:4$^$||Ktt*l/\ L^L, SMtttlB 

*v^fcdS»*UV\ »^*»*©||fc l/Ttel. 8* 
«WS#SL<, <t9»4U<ttl. 7J^T, 
t<ttl. 6J^Ts *e>lc»*L<tll. 5^7, 
fc#*L<fil. 4£TF, Se>iC#*L<ttl. 3£JtT 

o7F^7^- (gpc) -cais-rso^it-jfttt 

[0 0 2 6] fi£# ( i ) ©5^»coi*Ttt4*fcMB 

ttftV^S, 5 0 0-1 0 00 00iZ)<£i[:fc5W^ 

**<o«fit*s*^$ixic< < , iooooogx± 

[0 0 2 7] <fi^>*5SW©if^/^S^ft (I) £ 

mz&m&t^tz rHR»ft?^*/^«^*j *^ 

[0 0 2 8] r-jRttft9^/i,fi^jfej ttttffift^jfe 

^ft «9 ±m\c®i o r> . mcp&feftvitz. 
&<Dtmktmx * ixft v ^a^flwfij^* # < ft s t 



«\ ^s^*^j£<^^^a^u^#e>nft^ 

[0 0 2 9] r«|«l7^^/ufi^ifej It, 

[0030] rii^fb^ijifej tlfejb^co^^a^ 
at>^^TS«rffi^BajS^fc-5o £fc_h!BO r-«!«ft 
iV*5IBJBjKt>*5 0 

[0031] rft«b^S£&£te^ft9, ry t 'y^7 

^gr'9tC<< > &*&ft%i<D®S^ (Mw/Mn^l. 

1-1. sss) m&mmbtiztti>\^ 
[0032] fet ty\fisir 3 7*j%>vn&m\ » 

[0 0 3 3]ftib\ y lf^^S^ttt»E«HCi3^-cii, 
t Sttib $ ^^c t> o^s fc «9 ft ib u T v n 

<w) ¥>>ym&h^*tbZ>o *wm^vz>femh'& 

[0034] r y tf ^*/ua^ifej fi3fi¥^^ ft 

y-y-^ir^— (J. Am. Chem. Soc. ) , 19 
9 4^ 116i, 7 9 4 3HI^$*t5<t 54="^VU 
h^;V7^yyj§MffiV^t)^), -^^n^-U^-^— ;W 
X(Macromolecules) > 1 9 94^ 2 
7#, 7 2 2 8Ht£^£;ft,5<fc5ft^ hn*S/Kft** 
ft^Oy^^ffll£^J^V^5t^, t^n^Wkft 

^/Wfi-^J (Atom Transfer Radi 
ca 1 Polymer i zat ion: ATRP) ft 
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« 
4 



[0035] ry Yfy^y^iJ/um^mi (D^Vh, G 

yjaszewskifj, v*^ — t/ls • • V % 
> - tr^fttV* y-f^T 4— (J. Am. Chem. S 
o c. ) 1 9 9 5^ 1171, 56141, v^p^ 
U3f a.— /WX (Macromolecules) 199 
5^, 2 8t, 7 9 0 11, ih^oiv^ (Scienc 
e) 1 9 9 6^ 2 7 2i, 8 6 61, WO96/30 

4 2 WO 97/1 824 7^#fc5VMiS 
awamo t ^ n ■=£■ U^r 3. — /l/X (Mac r o 
molecules) 1 9 9 5^ 2 8§, 17211 

[0 0 3 6] *«BBIC*5V^"C, rtlfetf) 3 

[0 0 3 7] *1\ Sl7^/^H(0-o, 31 

So 

[0 0 3 8] «r§B¥4 - 1 3 2 7 0 6 ^flH^£iVC 

r/>nyv*fflco«^tt:^#5*fe^, 4#fflBg6 1-2 
7 1 3 0 6 3-&flL #W 2594402 ^?R, #§|Bg 

5 4-4 7 7 8 2^IOT^tl/^ J: 5 

[0 0 3 9] W:, y tfv^9^*^a-frlcov^-CRW 

tt-*KJefift= h**is7})—7i?*/l> ( = N-0 

LTtt, »3er±S*uftv^, 2, 2, 6, 

6 1 -^!l^/^v'7v f ^2 ) 2, 



5, S-ift-l-k'Dy^^v/?^/^ s 

2, 2, 6, 6-r h7> 1 - fcT'* y iy^/U^-^r 

i/yiSX/l' (TEMPO) % 2, 2, 6, 6-rh7x 
*-/V-l-tf^y^yU**i/9^*/K 2, 2, 6, 

6-7" h7^^-4-^y- 1 -txy t^yp** 

t/yiSjj/X', 2, 2, 5, 5-f 1 h7^f;W 1 - fc?n 

yi?=/U*^ri/9^*/K 1, 1, 3, 3-rh7^f 
;u- 2 - >f y^f y K!i =;vt+^7^*;K N, 

- 1 --ftf-AsT itjj/um&mf btiZo - 

(g a 1 v i n o x y 1 ) 7y-7^/^$f ^7 
[0 0 4 0] ±|B7^*/^^y try^*Jtt7^/W'* 

^^#Jl*/Hc»u yVX^Wtihfflo. l-io^ 
[0 0 4 1] 7^/«i¥Ji:Lt|j:, «*<0{fc£«4r 

K> y$u4;w<*~**i/ K^^v^Tv'/W^t^^ K 

A*3WS>5, /w<-;*-*$/ K##* U 

[0042]Macromolecules 199 
5, 2 8, 2 9 9 3-C$B££*l/r^£ £3K, 7^*/^ 

[0 0 4 3] 
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[0044] Tjv**i,T^ >i\&m*Mi>m\b\sxm 

[0 0 4 5] ±I2£>^ hn*S/Kft-&4fcftif07^*/i' 

[0 0 4 6] tfV^v^/US'&t L 

T<t 9»*U^IR^»»9^/^fi^ffi^^:ov^rRM"r 
[0 0 4 7] AffW^J^i-SJfc&tf, 
C.H.-CH.X, C ^ H 5 — C (H) (X) C 



R 



2 5 



-C (H) (X) -C0 2 R 



2 6 



(CHJ (X) -CO c R 



2 
2 6 

2 5 



R 



2 5 



R 2 5 -C 
-C (H) 



(X) -C (O) R > R 25 -C (CH 3 ) (X) 
-C (O) R 2 6 s 

i^^fcte^gc 1 - 2 O<0T/V*/VS, T U — /U 

S, £?cfST7/u^/uS, XfiJfi*. &tzl±B$ 



) 



2 5 



C *= H >• SOoX 



[0 0 4 8] y bf^^9^*/V'lL-&OBBt&»JtLr, 



H 



5 A » ^ 6 

3> C 6 H 5 — C (X) (CH 3 ) 2 
(fc«U ±0^^, C 6 H 6 li7i^ Xtt 

R 8 R 9 C (X) -R 1 °-R 1 1 

*7l*Wf*l,<, R 8 v R 9 f^7K^, 

l-2 0(Dlfcm;^ 7 5 -/US, *fcttT? 

10 te, -c (o) o- (^tvuS) , -c (o) - 
1 1 ttBSBBf^ 4 fcttK** 1 - 2 0 © 2 ffio^mm 

[0 0 5 0] ®&SR 8 , R 9 *>A{Mfl& urn, 7k 

3(1, *?vu£, ^/US, n-^ntVuS, ^y^nt 0 
/US, :7^/uS, 'O'fvuS, ^vvuS^^ff bti 
Z 0 R 8 <h R 9 MtttWcftV *T m& L"C«tt»*«r«* 

[0 0 5 1 ] —#* (8) TTSSftS* T/U^n/uSSr 



7^7S, K£*S#*tf&*iS 0 
[0 0 4 9] r^^at*r*-ra#«P^nyyft4fcfc 

LTHtRj£*;M\ -jR* (8) 

C (R 7 ) =CH 2 (8) 

*rr«#^nyv{b*o**«iL-rtt, xch 2 c 

(O) O (CH 2 ) n CH = CH 2 , H 3 CC (H) 
(X) C (O) O (CH 2 ) n CH=CH 2 > (H 
3 C) 2 C (X) C (O) O (CH 2 ) n CH = C 



H 



2 > 



H 2 ) 
[0 0 5 2] 
[^2] 



CH 3 C H 2 C 
n CH= CH 2 % 



(H) (X) C (O) O (C 




C0 2 (CH2)nCH=CH 2 



[0 0 5 3] (±fea>#5*;fc:*3^"t\ xtttt*. 
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I 



XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = 
CH 2 , H 3 CC (H) (X) C (O) O (CH 2 ) n 
° (CH 2 ) m CH = CH 2 , (H 3 C) 2 C (X) C 

(O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , C 
H 3 CH 2 C (H) (X) C (O) O (CH 2 ) 

(CH 2 ) m CH = CH 2 , 

[0 0 5 4] 

Kb 3] 



o 




C02(CH 2 ) n 0-(CH 2 ) r riCH=CH2 

[0 0 5 5] (±B<B*5£fc:*3^T % X{j:t$, 
*fcf±3?3R x nlil-2 0(Dlf, mte0-20cD 

m 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n ~CH 
= CH 2 , o, m, p-CH 3 C (H) (X) -C 6 H 
4 — (CH 2 ) n CH — CH 2% o, m, p ~"CH 3 
CH 2 C (H) (X) ~C 6 H 4 - (CH 2 ) n -CH 



= ch 2> (±8B^*S;(cfe^r, xitti, air, * 



fctta n teO — 2 0^ 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -0~ 

H 2 C = C (R 7 ) — R 1 1 -C (R 8 ) 
(5£»K R 7 , R 8 n R 9 , R 11 , XHLLBfclSJi:, 
R 12 tt, Bg$S-g\ -C (O) O- 1r sum) % 

-C (O) - (^rhS) , o m-, p-7 

[0 0 5 7] R 1 1 fcKSBIS^ 1-20 

tan -efesa^ B«is^-c*sa^tt, wfy<o 

ilTC (O) OS^ai^u^SISJSr^r-rSiKBtt^ 

iC, R 12 £LTf*C (O) OS, C (O) 7x- 

[0 0 5 8] -«* (9) ©fb-fr*ft*#»fc««1-8 
4f>fi, CH 2 = CHCH 2 X S CH 2 =C (CH 3 ) 
CH 2 X, CH 2 =CHC (H) (X) CH 3 , CH 2 
= C (CH 3 ) C (H) (X) CH 3 , CH 2 =CHC 

(X) (CH 3 ) 2> CH 2 =CHC (H) (X) C 2 
H 5 , CH 2 =CHC (H) (X) CH (CH 3 ) 2S 



R 8 R 9 C (X) -R 1 °-R 1 X -C 



i i 



) 2 _ b (Y) b O] m -S i (R 
«;<t>, R 7 . R 8 » R 9 x R 1C \ R 1 1 , Xtt±12 



1 4 



) 



(CH 2 ) m -CH = CH 2 , o, m, p-CH 3 C 
(H) (X) -C 6 H 4 - (CH 2 ) „-0- (C 
H 2 ) m " _ CH = CH 2 , o, m, p - CH 3 CH 2 C 
(H) (X) -C 6 H 4 - (CH 2 ) n -0- (C 

H 2 ) m CH = CH 2> (±ibo#S;ic*3^-c, xn& 

tfclla^^ nttl^2 0<O!t*, mteO 
- 2 0 Og») 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n - 
CH = CH 2 , o, m, p-CH 3 C (H) (X) -C 
6 H 4 -0- (CH 2 ) n -CH = CH 2 , o, m, p 
-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 
2 ) n -CH = CH 2 , (±E©#afc*5V*-C Xttjfi 

AIR, *fett3»>3R, n ft 0-2 0<Dmm 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 
O- (CH 2 ) m -CH=CH 2 , o, m, p-CH 3 
C (H) (X) -C 6 H 4 -O- (CH 2 ) n -0- 

(CH 2 ) m -CH-CH 2 , o, m, p-CH 3 CH 
2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- 

(CH 2 ) m -CH=CH 2> (±EG>#*fc*5^"C* 
X\Zi&m. HKf, tfctta^ nfil-2 0O8», 
mfiO-2 OCDSSC) 

[0 0 5 6] T^^/I/S^ftSt^o^Wkfti 

urtt* e>ic-«s; (9) -c^^ns^ft^f &ix 

So 

(X) — R 1 2 -R 9 (9) 
CH 2 =CHC (H) (X) C 6 H 5 , CH 2 =CHC 
(H) (X) CH 2 C 6 H 5 , CH 2 =CHCH 2 C 
(H) (X) -C0 2 R. CH 2 =CH (CH 2 ) 2 C 
(H) (X) -C0 2 R, CH 2 =CH (CH 2 ) 3 C 
(H) (X) -C0 2 R, CH 2 =CH (CH 2 ) 8 C 
(H) (X) -C0 2 R, CH 2 =CHCH 2 C (H) 
(X) -C 6 H 5 , CH 2 =CH (CH 2 ) 2 C (H) 
(X) -C 6 H 5 , CH 2 =CH (CH 2 ) 3 C (H) 

(x) -c 6 h 5> (±e©#a:fc*5v^T, xamm, 

So 

[0059] T/^^/^s^-t^u^^it^^^ 

/Wb^»«>Aft«Sr*H r 5*e>tf, o-, m- p-C 
H 2 =CH- (CH 2 ) n -C 6 H 4 -S0 2 X, o 
m-, p -CH 2 -CH- (CH 2 ) n -0-C 6 

h 4 -so 2 x, (±E<z>&a;fc:fcs^"r\ xnmm. * 

[0060] icswitts/ y /wa;**r-r8*«/No y ^ 

flstttL-cttWtiHjtSixi', «lx.«-jas; do) £ 

(H) (R 7 ) CH 2 - [Si (R 1 3 
3 _ a (Y) a (10) 

ta^/vx. ry-/vs, r?^^x, *fcn 

(R' ) 3 SiO- (R' 1 - 2 0 <0 1 ffliO^ 
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l^TU^o ateO, 1, 2, £fct*3£\ btt 
0, 1, *yttt2*r^"fo mf*0~l 9CDggcT*fc5 0 

*) 

[0061] -jftiS do) ©fc***A*ttfcW«i- 

a«e>tf, XCH 2 C (O) o (CH 2 ) n S i (oc 

H 3 ) 3 , CH 3 C (H) (X) C (O) O (CH 2 ) 
n Si (OCH 3 ) 3 , (CH 3 ) 2 C (X) C (O) 
O (CH 2 ) n S i (OCH3) 3 , XCH 2 C (O) 
O (CH 2 ) n Si (CH 3 ) (OCH3) 2 , CH 3 
C (H) (X) C (O) O (CH 2 ) n Si (CH 3 ) 
(OCH3) 2 , (CH 3 ) 2 C (X) C (O) O (C 
H 2 ) n Si (CH 3 ) (OCH3) 2 , (±B(D^ 

Ik. ) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i 
(OCH3) 3 , H 3 C C (H) (X) C (O) O (C 
H 2 ) n O (CH 2 ) m S i (OCH3) 3 , (H 
3 C) 2 C (X) C (O) O (CH 2 ) n O (CH 2 ) 
m Si (OCH3) 3 , CH 3 CH 2 C (H) (X) C 
(O) O (CH 2 ) n O (CH 2 ) m Si (OCH3) 



n 



3 , XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S 

1 (CH 3 ) (OCH3) 2X H 3 CC (H) (X) C 
(O) O (CH 2 ) n O (CH 2 ) m -Si (CH 3 ) 
(OCH3) 2 , (H 3 C) 2 C (X) C (O) O (C 

H 2 ) n O (CH 2 ) m -Si (CH 3 ) (OCH3) 
2 , CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) 

(R 14 ) 3 _ a (Y) ft Si- [OS 
2 -C (H) (R 7 ) — R 1 1 — C (R 

OS*, R 7 , R 8 > R 9 N R 11 , R 1 2 , R 13 , 
R 1 4 > a > b > nu X N YttiEKBIW 

[0 0 6 3] Z<D£oW£&m%Mc&mzM7F'tZ>tl:b 
tf, (CH3O) 3 SiCH 2 CH 2 C (H) (X) C 
6 H 5 , (CH3O) 2 (CH 3 ) SiCH 2 CH 2 C 

(H) (X) C 6 H 5 , (CH 3 0) 3 Si (CH 2 ) 
2 C (H) (X) -C0 2 R, (CH3O) 2 (C 
H 3 ) Si (CH 2 ) 2 C (H) (X) -C0 2 R, 

(CH3O) 3 Si (CH 2 ) 3 C (H) (X) -CO 
2 Rs (CH3O) 2 (CH 3 ) Si (CH 2 ) 3 C 

(H) (X) -C0 2 R, (CH3O) 3 Si (C 
H 2 ) 4 C (H) (X) -C0 2 R, (CH3O) 

2 (CH 3 ) Si (CH 2 ) 4 C (H) (X) -C0 2 
R, (CH3O) 3 Si (CH 2 ) 9 C (H) (X) - 
C0 2 Rv (CH3O) 2 (CH 3 ) Si (CH 2 ) 9 



O (CH 2 ) m -Si (CH 3 ) (OCH3) 2 , 
(±f50#^io^T, Xte&Ui, Jft*, 3^ n f* 
1-~2 0£>«E», mteO-2 0<Dmm 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 S i 
(OCH3) 3> o, m, p-CHgC (H) (X) - 
C 6 H 4 — (CH 2 ) 2 S i (OCH3) 3 , o, m, 
p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (C 
H 2 ) 2 Si (OCH3) 3 , o, m, p-XCH 2 - 
C 6 H 4 - (CH 2 ) 3 Si (OCH3) 3S o, m, 
P-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 3 S 
i (OCH3) 3 . o, m, p-CH 3 CH 2 C (H) 
(X) -C 6 H 4 - (CH 2 ) 3 Si (OCH3) 3 , 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 "0- 
(CH 2 ) 3 Si (OCH3) 3 , o, m, p-CH 3 
C (H) (X) -C 6 H 4 - (CH 2 ) 2-O- (CH 
2 ) 3 S i (OCH3) 3> o, m, p — CH 3 CH 2 
C (H) (X) -C 6 H 4 - (CH 2 ) 2-O- (CH 
2 ) 3 Si (OCH3) 3 , o, m, p-XCH 2 -C 
6 H 4 -0- (CH 2 ) 3 Si (OCH3) 3 , o, 
m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 
2 ) 3 S i (OCH 3 ) 3 x o, m, p — CH 3 CH 2 
C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 -Si 
(OCH3) 3 , o, m, p~XCH 2 -C 6 H 4 -0 

- (CH 2 ) 2 "°- (CH 2 ) 3 -Si (OCH3) 
3> o, m, p-CH 3 C (H) (X) -C 6 H 4 -0 

- (CH 2 ) 2""°"" (CH 2 ) 3 Si (OC 

H 3 ) 3 , o, m, p-CH 3 CH 2 C (H) (X) - 
C 6 H 4 -0- (CH 2 ) 2-O- (CH 2 ) 3 Si 

(0CH3) 3 , (±§a^)#^*5^r, xtt£i. * 
[0062] ±e»«ttvy/i/at*i-5*r«^>nyy 

i (R 1 3 ) 2-b (Y) b ] m -CH 

8 ) (X) -R 1 2 -R 9 (1 1) 
C (H) (X) -C0 2 R, (CH3O) 3 Si (CH 
2 ) 3 C (H) (X) -C 6 H 5 , (CH3O) 2 < c 
H 3 ) Si (CH 2 ) 3 C (H) (X) -C 6 H 5 , 
(CH3O) 3 Si (CH 2 ) 4 C (H) (X) -C 6 



H 



5 * 



(CH, O) ~ (CH S i (CH 9 ) 



(H) (X) -C 6 H 5 , (±IBO*Sfc*51^"C, Xtt 
iff, *iff, 4fctt3l>*, RW:MSl-2 0OT^ 

[0 0 6 4] ±IBt Kn^^g^o^^n^WL 
HO- (CH 2 ) n -OC (O) C (H) (R) (X) 
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[0 0 6 5] _b!E7 ^ / g£#o*T«S^ o *f*sWto. £ 

H 2 N- (CH 2 ) n -OC (O) C 

Rtt*»JK^*fctt«»*1^2 0OrA'*A«, 
T U — n 1 — 2 0 0>J1R) 
[0 0 6 6] ±l2x^^rVS^oti/Nn y 
^ Tc f3y N o ^ ^ /u# ~M\&*fo t L T tt» lc p££ $ 

[0 0 6 7] 

1^4] 

o 

L> (CH 2 ) n —0--X^ / X 

R 

[0 0 6 8] (±&<Dtt\£&^X % XHSS^ HH, 
/l^yvg, 7 U -/v-S, 77/^/^1, n 1 ~ 2 0 <D 

mm 

[oo6 9] ^<Dm&&*^^x\?~/i'$ i m&&znz> 

tt/N n ff vqcTsjV* ^Mt&yo&fflttiM t LX M V * £ 

IrPJatll o-, m-, p-XCH 2 -C 6 H 4 
-CH 2 X, o~, m-, p-CH 3 C (H) (X) - 
C 6 H 4 -C (H) (X) CH 3> o-, m-, p- 
(CH 3 ) 2 C (X) -C 6 H 4 -C (X) (CH 3 ) 

R0 2 C-C (H) (X) - (CH 2 ) n -C (H) 
(X) -C0 2 R, R0 2 C-C (CH 3 ) (X) - 
(CH 2 ) n -C (CH 3 ) (X) -C0 2 R, RC 
(O) -C (H) (X) - (CH 2 ) „-C (H) 
(X) -C (O) R, RC (O) -C (CH 3 ) (X) 

- (CH 2 ) n -C (CH 3 ) (X) -C (O) R (± 

IBS;*, RliSiSl-2 0OT;^l, ry-A-s 

U XJ*fi*. 3^^Sr*-f) 
XCH 2 -C (O) — C H 2 X> H 3 C-C (H) 

(X) -C (O) -C (H) (X) -CH 3 , (H 
3 C) 2 C (X) -C (O) -C (X) (CH 3 ) 2 , 
C 6 H 5 C (H) (X) - (CH 2 ) n -C (H) 

(X) C 6 H 5 (±IS^*, XliiS*. ***fc»*3!> 
S«:*U ntt0-2 OOSgcSrSH") 
XCH 2 C0 2 - (CH 2 ) n -OCOCH 2 X, CH 
3 C (H) (X) C0 2 - (CH 2 ) n -OCOC 

(H) (X) CH 3 , (CH 3 ) 2 C (X) C0 2 - 

(CH 2 ) n -ococ (X) (CH 3 ) 2 (±ES; 



1\ TE0i5 4{)O^^§ e 

(H) (R) (X) 

*, n ft 1 - 2 0 (Om^*^) 
XCH 2 C (O) C (O) CH 2 X, CH 3 C (H) 
(X) C (O) C (O) C (H) (X) CH 3 , (CH 
3 ) 2 C (X) C (O) C (O) C (X) (C 
H 3 ) 2 > o — , m — , p — XCH 2 CO 2 C 6 H 4 
-OCOCH 2 X, o-, m-, p-CH 3 C (H) 
(X) C0 2 -C 6 H 4 -0C0C (H) (X) C 
H 3 , o m- t p- (CH 3 ) 2 C (X) C0 2 - 
C 6 H 4 -OCOC (X) (CH 3 ) 2 > o- f m-, 
p-XS0 2 -C 6 H 4 -S0 2 X (±IE^4 1 , Xfiifi 

[oo7o] a*flMKtuTffl^6*taa»A««*4 

lffico^, 2ffico;u-r — ^ A, 2fliottXtt2flfi 

*{fcSB-*SU aWbJJHI, '>ryft»- 

tt«tstt«ri««)5fci?)ic2, 2' -trtry 
s^XtHroRaSf*:, i, io-7xfyhpyyw 

7h7^/^^T;y, -<^y 
f/^xfuy h y r ^ >\ ^f-y^A-hy* (2- 

^/ufcxy 4 (RuC l 2 (PPh 3 ) 3 ) hM 

*:7-f Vflift (FeCl 2 (PPh 3 ) 2 ) > 2&<D~ 
yfrjU<D\?X h y 7 =L~>Vib*7 4 y$£W (N i C 1 2 
(PPh 3 ) 2 ) % RXf, 2|^7^^h^ 
7>l>ib*7 4 (N i B r 2 (PBu 3 ) 2 ) fc, 

[0 0 7 1 ] r<Dfi^^V^ffl^6*L5lfn/^<0* 

[0 0 7 2] ±ffifi^Ki^«, ««IKXtt*aoSJK* 
>T y^/w^ b v^coy h v^^jK ; ^ y -/k 
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I 



^ h y /i4fi<o=. h ; WB^^vK ItSfc:/^^ 

So *^Xft2a^±^^LT^^S- ^ 

So 

[0 0 7 3] rcofi^fl, 0-20 

ot^ftffl-efT? ztfcxz, #£t<te, It-is 

Ot^ffiffl-C&So 

[0074] <m&w ( i ) o*«tnsco^Acoas 

>£*T^ (I) <a^WfgS<D^Alco^Tl& 

^s c *%w\c^^xm&ft<Dmm\z--f®3: d) x 
[0075] ®9r+m^mc^uv>m**^z>\r- 

^II^*Nn^yS^, -f&3: (2) 

M + -OC (O) CR 1 =CR 2 R 3 (2) 

X' SiR" 2 -G-C (O) CR 1 
R 1 , R 2 &tfR 3 tt, ±3$Lfct>0^|^i:-C 
£>S 0 R" l*> «*jRl-l 4C0^t7K*3EXttft*« 
1-1 0<D^u?>fcmkfcm&*$t^ SSOR" f* 

GW\ K^S 1 - 4 W7/^ t^ri/ KS^tto ) 
[0 0 7 9] *$#fl§{C;^Tte, '>&<£t>-otf)^ 

m^>y /-^mz^i-z t'-A-^a^ tin ^ 

Wcfi^ft (ii) -eit^^^So WTMwft^ 
&*S^o^Tt^cl£0J1- So 

[0 0 8 0] <m^fr (I) O*^liSO^A0>-h 
«^nyys^, -jR* (2) 

M" 4 "~OC (O) CR X =CR 2 R 3 (2) 

R 1 , R 2 &tfR 3 te, ±5£Lfct>(D<h|f=0i:-C 

[0081] ^©^(c/Nnyvs-^^-rse-^ 

(3) T^JixS^cotiCD^fcSo 

-CR 22 R 23 X (3) 

0£<K R 2 2 <S.U : R 2 3 Its t^/U^/^-(D^ 
[0 0 8 2] (3) -CS£;ft,S*ffi«ig£*1-£ 



R 1 x R 2 &tfR 3 te, ±&Ltz.b<DtmCX- 

£feo 

[0076] ®#?-mmmz*®&zGi- s tf^/u^a 

-»5*; (4) ^$HSIl:^^^S^^<tS 

XC (O) CR 1 =CR 2 R 3 (4) 
{it*, R 1 , R 2 MR 3 (i ±.&Ltzh<Dtm£X* 
&S C Xte x ^^XIi7K^S$r^i-o ) 

[0077] ©ft+m^mc&mmz^'t s t^/u^s 

/S^#^y^r^-hSir. (5) tvt^w 

{b^iro^jSlc.tS^o 

HO-Q-C (O) CR 1 =CR 2 R 3 (5) 

{a;*, r 1 % R 2 &tfR 3 j*, ±mLtzh<ntmcx 

fcSo J^^2-2 0(D2fficD^S^^1- 0 } 

[0 0 7 8] th-^(D^mmm^>yy- 

/^mziii-z>t*~/v%km&ft (i i) \c (6) 

CR 2 R 3 (6) 
T'fcSo 

[0 0 8 3] — jRS; (2) ^M^te^^T^VO 

&mf btlZo 4S7^x^^tyi:U(j:rh7 
^f/l/T^!)^^ fh7Xf;V7^!)A 

fh7^^7y^!)^ty, hy>^ 

rffeJx-So #*u<i*-*-hy*A>r*v, ^y^^-r^- 
y-efcSo 

[0 0 8 4] — (2) (D^^T^y^ffll; 

ft, (3) ^pyyfflCTLt, »^u<« 

1-5 3*. Hli»*L<Wcl. 0-1. 2%MXh 

So r<^Rj«*jiifira*j«tLTtt^K^ttSii* 

fF7t Kd77^ S^***^ ^^/Wrc- 

y y ^ h y T ^ K, Tir h^hy/K *^lr^li5o 
SJS*rfT5fi*ttl»ES*v4v^. -/SKO-l 5 0^ 
T% a-&tto*«SSr»»-r6fc»l!:#* L< tt 1 0 0 

[0 0 8 5] <m&ft (I) C0*«tffia<O»A©>± 
IE©c0^^oVNT^-rSo 

©^^*ffllC7KS?S^i-Sf^/^a^^, 
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5£ (4) T*7is£1XZ{t&Vok<DBU&\££Zl?&o 
XC (O) CR 1 =CR 2 R 3 (4) 

R 1 , R 2 RtfR 3 l*. ±jtufct>otrai:"C 

XtX **XH7K»SSr*i- 0 ) 

[0 0 8 6] tr~A*fi-& 

H 2 C = C (R 1 5 ) -R 1 6 -R 1 7 - 

tt><fcv\, R ie te-c (o) o- c^tvuX) % * 

fcfto-, m-t>L<f*p-73i^.U>'SSr^-r o R 

T*&£ 0 ) 

[0 0 8 8] ft*5, -^4 , l:l^tt©T/V'^n;vSi3 
[0 0 8 9] (b) y \f>yyi?*;i'm&\z£9 

[0 0 9 0] roiJftft-frttirUTttWcR^Sixft 
-«a (13) ^£;ft,5{t^^W bft 

M+C- (R 2 3 ) (R 2 4 ) — R 1 3 

(at, r 1 8 \*±.&Ltch<Dk\*\ffix*&% Q r 23 ** 

1-10 OT^^r/i/St L < ft 7 zn^vSSrS 
-To R 2 3 *5j:tf R 2 4 0>«^»3l£i: LTtt, -CO 
2 R (^^^^S) , -C (O) R (>5rhS) , -CO 
N (R 2 ) (T^KS) > -COSR (^2h**7VV 
S) x -CN (^hU/Wg) , —NO 2 (^hnS) « 
3&5*tfbtt5 0 I»iRI4R*ftl-2 0©T;v^ 
S> R*»6 - 2 0 » -^S*fcttft*ft 7-20 

24 £LTte, -C0 2 R, -C (O) R33<kt;-CN 

[0 0 9 4] (e) m*&W>yi?*'i'&&\ci.r)ftt>ii 

a-«a O) «^*S:h,6#*-^n^>ie£&'>4 



[0 0 8 7] (a) y f V^y^/Ufi'&tCt 19 tT^/W 
*a^ff«:^i-*BI^, TEHft* (12) 

OH (12) 
5o 

H 2 C = C (R 1 5 ) -R 18 -OH (13) 

1 fl«±cD:*-fvH*'&&£^-ci *r t <fc i ~ 

2 0W2tt(Dt«SS:St o ) 

[0 0 9 1] ±EHtt* (1 3) iC^SnSft^t L 

a**?, io->)yft;-;K 5 -^t;-;K ry 

[0 0 9 2] (c) #H)¥4- 1 3 2 7 0 6*^«ftif 

9»b*i5-«s: (2) -e*s*xajK*-^nyv^ 

[0 0 9 3] (d) 2S^»5^*^fi^c:J:i9»e>ix 
(3) "C«Stt5K*-^oyy»-&* / >ft< 

tt>ifl*i-5tr^*fi^w-, -8*a (14) 

-OH (14) 

[0 0 9 5] (f) fi^flc*«8co^ny^ #*L<tt 

-«a (3) «t?*Sfts^ny^*d>fc< fct>ifc# 

t6t^;^i^^, TE-«a (15) mxmisti 
8**»*#**->r=*>XW:TB— (16) * 

s^r, ±E^ny:/*;Mt^#B^fcrai-6* 

H0-R 18 -0"M + (15) 

So ) 

HO-R 18 -C (O) O^M" 4 " (16) 
(a*, R 1 8 j3J:t/M- h tt±JtLfct>Otra«-C*> 

So ) 

[0 0 9 6] *»M-Cf4 (a) - (b) (0±5ft*KS 

W!)S§tfc$^f) (b) 
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v\ *fc (c) - (f) ©i54ft*wNpy^S: 

*-e*)6jR*»6 (f) <o#ifcas$fefc#*u\ 

[oo97] <a£# ( i ) <omf®'$mm<omA<3»±. 

*/T*~-vmt. (5) -c^sns^ftt^K 

HO-Q-C (O) CR 1 =CR 2 R 3 (5) 

R\ R 2 &tfR 3 fl, iS&UfcfcOtHC-C 

[0 0 9 8] -jR* (5) Qi LTI*»KiB£$*L 
ftV^«, - (CH 2 ) n - (nil, 1-20(^1^ 
"To ) ;-CH (CH 3 ) -CH (CH 2 CH 3 ) 

-C (CH 3 ) 2 -, -C (CH 3 ) (CH 2 CH 
3) x C (CH 2 CH 3) 2 \ CH 2 CH (C 
H 3 ) -;- (CH 2 ) n ~0- (nl*l-2 0<D8f 
) ; -CH (CH 3 ) -O-, -CH (CH 2 
CH 3 ) -O-, -C (CH 3 ) 2 -O-, -C (CH 
3 ) (CH 2 CH 3 ) -O-, -C (CH 2 C H 3 ) 2 
-O- ; - (CH 2 ) n "0-CH 2 - (ntt, 1-1 
9tf>gS£*1- 0 ) ;-CH (CH 3 ) -O-CH 
2 ~, -CH (C H 2 C H 3 ) -O-CH 2 -C 

(CH 3 ) 2 -0-CH 2 ", -C (CH 3 ) (CH 2 
CH 3 ) -0-CH 2 -> -C (C H 2 C H 3 ) 2 -0 
-CH 2 - - (CH 2 ) 2 "OC (O) - ; - (CH 
2 ) n -OC (O) - (CH 2 ) m - (mStfntt, m 

-xttsftot, 0 - 1 9 (om^^o fc«u 0^ 

m+n^ 1 9«rj»fc-fo ) ; " (CH 2 ) n -C (O) 
O- (CH 2 ) m - (mMnlt IH— XrWIttoT, 
0-1 9OSE»Sr*i" 0 fcKU 0^m + n^l9« 
fc-f 0 ) ;-CH 2 -C (O) O- (CH 2 ) 2 ~0- 
CH 2 - -CH (CH 3 ) -C (O) O- (CH 2 ) 
2 -O-CH 2 -CH (CH 2 CH 3 ) -C (O) 
O- (CH 2 ) 2 -C (CH 3 ) 2 -C (O) 

0- , -C (CH 3 ) (CH 2 CH 3 ) -C (O) O 

-c (ch 2 ch 3 ) 2 -c (o) o-m*mft> 

[0 0 9 9] Qtt, ^>i?^g£^A/-e!^Tt>«fc 

\t\ Z.<D&&<DM:ifc$ib LTIS, o-, m-, p-C 6 
H 4 — x o— , m — , p - C 6 H 4 ~CH 2 o—, 
m— , p — C 6 H 4 — O — * o—, m — , p— C 6 H 4 

X' SiR" 2 -G-C (O) CR 1 
R\ R 2 &U<R 3 tt, ±»LfcfcOtBi:"e 

1- l 0©^ny>ftftfk**S«r*U, «ftOR* tt 



-O-CH 2 o-, m- f p-C 6 H 4 -0-CH 
(CH 3 ) - s o-, m-, p-C 6 H 4 -0-C (C 
H 3 ) 2 -;o- f m-, p-C 6 H 4 - (CH 2 ) n 

- (nte, 0-14^SM^tc ) ; o-, m-, p 
-C 6 H 4 -0- (CH 2 ) n- (ntt, 0-14(^1 
$c£^-fo ) ; o-, m-, p-CH 2 -C 6 H 4 -, 
o -, m-, p -CH 2 -C 6 H 4 -CH 2 ~N o -, 
m-, p-CH 2 -C 6 H 4 -0~, 0-, m-, p- 
CH 2 -C 6 H 4 -0-CH 2 -, o-, m-, p-C 
H 2 -C 6 H 4 -0-CH (CH 3 ) -; o m-, 
p-CH 2 -C 6 H 4 -0-C (CH 3 ) 2 -;o-, 
m-, p~CH 2 -C 6 H 4 - (CH 2 ) n - (ntt, 
0-1 3 0it?:$to ) ; o-, m-, p-CH 2 - 
C 6 H 4 -0- (CH 2 ) n - (ntt, 0-13«t 
£^1~o ) ; o-, m-, p-C 6 H 4 -C (O) O 
- N o-, m-, p-CH 2 -C 6 H 4 -C (O) O 
-; o -, m-, p-C (O) -C 6 H 4 -C (O) O 

- (CH 2 ) n - (nfi, 0-1 2(Dmk*^o ) ^ 

[0100] mmz&mmz^i-zv-^m&mz, 

yi/y^y^r^-h, 1, 5— *-7*u>t^yf 
r*-K Tk^ftv^^^^/^^^^y^r^- k 
*^flsh/Wuv^yvr*-K **{t^^yu'V 

[0101] iDfCtifciB^ttSr^-rfc^tc^, # 

[0102] <s^ ( i ) <D^^mm(omA®> ± 

®'>&< i t>-o^^ffi*jgtciy7y-^S?r*-rs 

(II) HR* (6) 

= CR 2 R 3 (6) 

[0 10 3] KTfc, irt)-0(7)*SfC^7/- 

*(II) i:t>^5) l-ov^K«t5o fi^# (I 

I) ©5/?/— R*tt**l/ftV^ 
(7) T^£tL5fcOri^^£;Jx5 0 
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\ 

> 

\ 



-[Si (R 5 ) 2 _ b (OH) b O] 
7) 

»7^2 0©77M^S, *fcf± (R' ) 3 Si- 

(r 7 r*K5Wfci^2 om «^*ft*iH*-e*or, 

l>) V&ZthZ hyX-frHS i/n*5/»ir«U R 5 * 

Tt>«t<, Rftot^tU^o attO, 1, 2, *fc 
tt3Sr. bflO, 1, £fcte2£^-f 0 mteO- 

(7) l£&^Tm=0 t*fo5^7/-/^g^#£Ll\> 
[0 10 4] R 5 &J;tfR 6 cDftft:#iJ£ LTte, R£fi 

- (CH 2 ) n -CH 3 , -CH (CH 3 ) - (C 
H 2 ) n -CH 3 , -CH (CH 2 CH 3 ) - (C 



-Si (R 6 ) (OH) 



m 



( 



H 2 ) n ~CH 3 , -CH (CH 2 CH 3 ) 



2 > 



-c 



(CH 3 ) 2 - (CH 2 ) n -CH 3 , -C (CH 3 ) 
(CH 2 CH 3 ) - (CH 2 ) n -CH 3 , -C 
jH 5 x — C 6 H 5 (CH 3 ) , — C 6 H 5 (CH 3 ) 
? s — (CHo) n~C fi H RX — (CH 9 ) _ — C 



6 



H 5 (CH 3 ) , - (CH 2 ) n -C 6 H 5 (CH a ) 

2 

(nrioKi^fift-C, #So^lHK**tt2oaT) 

[0 10 5] fi^ft (II) ©i/7/-/Ht L-Cte, 
SbfcA#ttHtt % -Si (CH 3 ) 2 OHl#8*L 

[0106] £JlTtc4># < t fc-oo^Stci/y y -A- 
S£*lT$^~/i^fi^# (ID ^$g£fel-oi>Tm 

Advances in Inorganic Che 
mistry vol. 42, p. 142 (19 
9 5) (DP. D. L i c k i s s WiX4r#it* 5 e 
[0 10 7] fi^ft (I I) It 

H 2 C = C (R 1 5 ) — R 1 6 — R 
(St, R 1 5 ^±^Lfcfc<0 < hl^^"Cfe5o R 16 te 
-C (O) O- (^*7VWS) , £/cteo m-tl 
<(j:p"7x^U'yS^to R 1 7 *fc 

l m^±(o^-T/^^-^LX^^x h ct v i 

y r 1 6 fty^~v 

[0114] ±E-«a; (i 7) i^ttSR 1 7 £lt 

; o-, m-, p-^^—l^g ; ^ViM'g^T 



1 7 



[0 108] ^(7)XSlCO>/>Tl¥aiC|ft^^So 
ffl^ft^^lC, ^T<7) (A) - (C) i£*5V>T 

[0 10 9] (A) 9^*^fi-&^J:9 t^/u^m^ 
IRK* fi-&»±«lcil[S5r/u^=/i/SS:*A 

■fa**. 

[0 110] (B) ^nyy^/K t lffl#i-6tr 

-C (R 2 2 ) (R 2 3 ) (X) (3) 

R 2 2 *5j;tfR 2 3 tttr=;^y-7-<Oxf 
u>tt^F«fta^j|g^LfcSSrai-p Xiill, urn* 

[Olll] (C) *«*Sr^ft<fct>l*MM-8fcr= 

[0 1 12] ±IB^ft (A) ©*^ff£*K:E«7Vl' 
Attftfcttftfcifc^* (A- a) - (A-b) 
[0 113] (A- a) ]) VstfyitjJ/um^CX 9 t* 

fcifcfc* TB-«W: (i 7) «-e*Sh*-ft^«|>iJ: 
t £ t SIS £ * 5 # &<> 

-C (R 1 5 ) =CH 2 (17) 

H 2 -§^x-r;^S:ttf7^^ u 5 
[0 115] ±BHR* (1 7) Oft'&tt^t-et, A 

H 2 C = C (H) C (O) O (CH 2 ) n -CH = CH 



2 » 



H 2 C = C (CH 3 ) C (O) O (CH 2 ) n -C 
H = CH 2 

±Eo#S;^*5V>-c, nfio-.2 0 0t»S:«t 0 

H 2 C = C (H) C (O) O (CH 2 ) n -0- (CH 



CH = CH 2> H 2 C = C (CH 3 ) C (O) O 



y/l^/Vg ; -CH 2 CH 2 -0-CH 2 -^-0-C 



.) 

(CHJ «"0- (CH 2 ) m CH = CH 
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o m-, p —W^jWOH o -, m-, p- 



HoC-CH-C fi H.-CH 0 CH-CH 



2 > 



0 ~, 



m — , p — H 2 C — CH — C 6 H 4 — CH 2 — C (CH 
3 ) -CH 2 , o — , m — , p — H 2 C— CH — C 6 H 



6 

4 -CH 2 CH 2 CH = CH 2 , o — , m — , p— H 2 
C = CH-C 6 H 4 -OCH 2 CH = CH 2 , o m 
p-H 2 C = CH-C 6 H 4 -OCH 2 -C (CH 
o) =CHov o — , m — , p — H 9 C-CH — C fi H 



4 OCH 2 CH 2 CH — CH 



o — , m — , p — H 
2 C = C (CH 3 ) -C 6 H 4 ~C (CH 3 ) =C 
H 2 , o m-, p-H 2 C = C (CH 3 ) ~C 6 H 
4 ~CH 2 CH- CH 2 > o — , m — , p — H 2 C = C 
(CH 3) C g H 4 CH 2 C (CH 3) = C H 2 > 

0 — , m — , p — H 2 C = C ( C H 3 ) — C 6 H 4 — C 
H 2 CH 2 CH=CH 2 , o-, m-, p-H 2 C = C 

(CH 3 ) -C 6 H 4 -OCH 2 CH=CH 2 , o 

H 2 C = C (R 1 5 ) -R 1 H -C 

r 1 5 n±.mLtzh<Dtmmx'hz> 0 r 18 & 

1 mi^±(0^-^;u^^AyX^^X h ±^i%m$t 1 - 

[0 119] ±IB-«S: (1 8) \£7F&jtlZ>{k y n$}b L 

frb, 1, 1, 7 -irWs^v, 

1, 9-7*%i?3L>tf&-£l>\<\ 

[0120] (a) (om&ftizmfrwmT* 

t h 1 m^-r z t*^/u%m&#<n<&f$,%mc%>^x 

%XhZ>&frb (A-b) (D^ffi^*LV\ 

[0121] iM&tm (b) \ziortz>m&ftKffi<D^ 

pyv, #*L<tt-)»S; (3) ^sw^Dyy^ 



H 2 C = C (R 1 5 ) C (R 9 ) 

(5S*K R 1 5 n±^tfct>o<h^-efc^o R 19 *3 
£XfR zo \*7km, 4fcfiK*ftl-l0<o7/u^ 

fc«*o-cv^rt«tv> 0 R 21 IS, S*ftl-10O7 
[0 12 5] ±IB-«W (19) 0*«iM:«*0A# 

0HSr*i-fte>tf, ry/vhy^/HB, ry/why^ 
/Hi, ry/^by (n-^^A-) ffi, ry/wby 

M + C" (R 2 3 ) (R 2 4 ) -R 

R 



1 5 



r 1 8 \t±m\,tch(otmmxh^ l 



R 2 3 io^t^R 2 4 13:* fct>fc*^=*>C-«:ft* 
Art" £ ft 5 1 X # ±IBflif3 L » 3 1 S-Cffi#tf 



m-, p-H 2 C = C (CH 3 ) -C 6 H 4 -OCH 2 
-C (CH 3 ) — CH 2 , o m-, p — H 2 C = C 
(CH 3 ) -C 6 H 4 -OCH 2 CH 2 CH=CH 2 

IX&n&ttis^x * c 6 H 4 (i7x^i/yMtt 0 

[0116] **3, ±satt^ttoryv^^s*5^t^s 

[0 117] (A-b) y trv^v^/ug^lci 9 fc* 

[0 118] Ztotitzte^kLXttmzfR&Ztitl: 
1/^5, (18) fe*t 

(R 1 5 ) =CH 2 (1 8) 

jesfifcv^ AtfWfcttRfca-^a (B-a) - (b 

-d) ©^fefeifSr^tfSCt^tSo ' 
[0 12 2] (B-a) ima^ayy, L 

<»-«*; (3) xm$ti%^nyy*'pft< th ifl 

[0123] r.coj: 9 **«&JRfl?&*i: LTIt 

y^^A N w^hy^A, #«*y^A, *«^* 
m£-ie& (3) <D^*?ytmm}ic&j& 

[0124] W=A*fc«t«*WWtWli 
fts »fcMPRtt*^#, TIE-«S; (1 9) XTFtShZ 

(R 2 °) Sn (R 21 ) 3 (1 9) 

y/i^y^^A, ^ y/n^/HBDf 

[0 12 6] (B-b) I^»ADyy, 

(3) -e*$lxS^nyvS:^ft< fcfclfi 

#1-*tr=^#«£#tc, TE-jtta: (20) ^-e«^ 

1 s_ c (R i 5) =C H 2 (2 0) 

s^^i-o r 2 3 *sitfR 2 4 (om^m\mt ur«, 

-C0 2 R (ai^^/l/S) , -C (O) R (^rhS) , 
— CON (R 2 ) (T ^ Kg) , -COSR (^^^ 
^S) , -CN ^h!i^S) , —NO 2 (~hn 
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*;vm y mm®. 6 - 2 0 <dt y fc^^m 7 - 

2 OCDTy/v^g-CfctK ^L<{1MS1-10 

(DT/V^S'I) t< li7x^S-efc^ 0 R 23 *5<fctf 
R 24 tUlt -C0 2 R, -C (O) R*S<fctf-C 

[0 12 7] TfriJV&WM*>b\.XWf-i>J*>(* 

[0 12 8] ±|B-«S; (2 0) ^tf/W^^Ji, ■£ 

[0 12 9] (2 0) C0^/W<^^->OStfffi^ 

H 2 C = CH-CH (C0 2 CH 3 ) 2> H 2 C = CH 
-CH (C0 2 C 2 H 5 ) 2> H 2 C = CH- (C 
H 2 ) n CH (C0 2 CH 3 ) 2 , H 2 C = CH- (C 
H 2 ) n CH (C0 2 C 2 H 5 ) 2 , o ~, m-, p- 
H 2 C = CH-C 6 H 4 -CH (C0 2 CH 3 ) 2s o 
-, m-, p-H 2 C = CH-C 6 H 4 -CH (CO 2 
C 2 H 5 ) 2 , o m-, p -H 2 C = CH-C e H 
4 -CH 2 CH (C0 2 CH 3 ) 2% o m-, p- 
H 2 C = CH-C 6 H 4 -CH 2 CH (C0 2 C 
2 H 5 ) 2% H 2 C = CH-CH (C (O) CH 3 ) 

(C0 2 C 2 H 5 ) % H 2 C = CH- (CH 2 ) n CH 

(C (O) CH 3 ) (C0 2 C 2 H 5 ) , o-, m- f 
p-H 2 C = CH-C 6 H 4 »CH (C (O) CH 3 ) 

(C0 2 C 2 H 5 ) , o m-, p-H 2 C = CH- 
C 6 H 4 -CH 2 CH (C (O) CH 3 ) (C0 2 C 2 
H 5 ) , H 2 C = CH-CH (C (O) CH 3 ) 2 , H 
2 C = CH- (CH 2 ) n CH (C (O) CH 3 ) 2 , 
o-, m-, p-H 2 C = CH-C 6 H 4 -CH (C 

(O) CH 3 ) 2> o-, m-, p-H 2 C = CH-C 
6 H 4 -CH 2 CH (C (O) CH 3 ) 2 , H 2 C = C 
H-CH (CN) (C0 2 C 2 H 5 ) \ H 2 C = CH- 

(CH 2 ) n CH (CN) (C0 2 C 2 H 5 ) , o -, 
m-, p-H 2 C = CH™C 6 H 4 -CH (CN) (C 
0 2 C 2 H 5 ) , o -, m-, p-H 2 C = CH-C 6 
H 4 -CH 2 CH (CN) (C0 2 C 2 H 6 ) , H 2 C 
= CH-CH (CN) 2 , H 2 C = CH- (CH 2 ) n 
CH (CN) 2 , o -, m-, p-H 2 C = CH-C 6 
H 4 -CH (CN) 2 , o -, m-, p-H 2 C = CH 
-C 6 H 4 -CH 2 CH (CN) 2 , H 2 C = CH- 

(CH 2 ) n N0 2> o m-, p-H 2 C = CH- 
C 6 H 4 -CH 2 N0 2 , o -, m-, p-H 2 C = C 



H-C 6 H 4 -CH 2 CH 2 N0 2 , H 2 C = CH-C 
H (C 6 H 5 ) (C0 2 C 2 H 5 ) . H 2 C = CH- 
(CH 2 ) n CH (C 6 H 5 ) (C0 2 C 2 H 5 ) , o 
m-, p-H 2 C = CH-C 6 H 4 -CH (C 6 H 
s ) (C0 2 C 2 H s ) , o m-, p -H 2 C = C 
H-C 6 H 4 -CH 2 CH (C 6 H 5 ) (C0 2 C 2 H 

s) 

ilea;*, ntti-io <Dm&&mi-o 

[0 13 0] ±IBfb-fr*30»fe^n h^«:3l#fe#-j&5£ 

(20) <D#/w<~*yk^zfzMa*&m<Dmmmk 
&mi&ffi£tiZo z.tib<Dm&mt&#>tLx\*&LT 

y^^A^cDTyu^y^n ; ^-hy ?Ay h^v'K, a 

tM)?A-ter t-^F^yK, ^/^A-ter 

t-^h^y K»©4ar/ua*v k ; h y * 
a, y * a, ^y ?-*a, h y ?a 

mem \imvct\> y ) ?a x a, y^/uy 

?^A, ^^y^^A^OTK^t) ; n-^/i-y^ 

£A, tert-^f/HJf^, Df^A^y/n 
fcVKTSK, y^!>A^^f-^^/bv?>>7^K^co^-ffi 
; 7yf^r ; h y yfvUT hD^A^T^ 

>\ h y /f/ur ^ y^^T/w^/L'T ^ y ; f h 7 y f 
/uxfi/y^r ^^f/^xf-i/yhyr^ 
y^co^y rsv : try tra y y^t°y 

[0131] IMHtft^ottfflSttiWBiftKlcJtLT 

[0 13 2] ±ISO^/W<^^Vi LT4iR7y ; t^') 

Aj6t«ffi-ef?5 0 realty *;^y|fft^o7;v 
y^^!>AA7^{ K<h Ltli, r h7^Wy^? 

^7>f K, f h7xf ;ury^i?AA7^ k, hy 

^fMy^7y*^!>A/N7^K, hy^fvu-Kr 
[0 13 3] ±El»eft^«ttt^{b^*S:S^5* 
tKD77y, i?7si;>x- 7VK T^y— A\ v*y 

y^p/V— yw, n-^f^7^3- /K tert-^ 



-17- 



^/u*^^K*SjK#AS*Jf e>n5o wft<bte> WAX 

[0134] h^<Dmmm^mmk&m*v?mz^z> 

(3) <D^xiVz/*ffi*^%\?~;v^m&&h$LJ&Z 

[0 13 5] (B-c) i^M^nyy v 

(3) T?*SiiS^nyvSr/>Ji< tfelfi 

[0 13 6] &JR¥ttfc LTte, h7 

CH 2 = C (R 1 5 ) — R 1 8 — C 
R 1 5 , R 1 8 ^5cti;M- 4 -fi±^Lfct > <D^^ 

[0 13 8] (2 1) *5«fctf (2 2) 

ft : 

H 2 C = CH-CH 2 -OH, H 2 C = CH-CH (C 
H 3 ) -OH, H 2 C = C (CH 3 ) -CH 2 -OH, 
H 2 C = CH- (CH 2 ) n -OH (nte, 2-20CO 
S^^^-To ) , H 2 C = CH-CH 2 -0- (C 
H 2 ) 2 -OH, H 2 C = CH-C (O) O- (C 
H 2 ) 2 -OH, H 2 C = C (CH 3 ) -C (O) O- 
(CH 2 ) 2 -OH, o-, m-, p-H 2 C = CH- 
C 6 H 4 -CH 2 -OH, o-, m- f p-H 2 C = C 
H-CH2-C6H4-CH2-OH, o -, m-, p 
-H 2 C=CH-CH 2 -0-C 6 H 4 -CH 2 -0H 

9^7/u = -/Ht*»S^f^«l ; o - , m- p- 
H 2 C = CH-C 6 H 4 -OH, o-, m-, p — H 2 
C = CH-CH 2 -C 6 H 4 -OH, o-, m-, p - 
H 2 C = CH-CH 2 -0-C 6 H 4 -0H^7xy 

-/Ht*HS*#ffr&4fe ; H 2 c = CH-c (o) -o 

H, H 2 C = C (CH 3 ) -C (O) -OH, H 2 C = 
CH-CH 2 -C (O) -OH, H 2 C = CH- (CH 
2 ) n -C (O) -OH (nf*, 2-2 0(OSE*Sr* 
1"o ) , H 2 C = CH- (CH 2 ) n -OC (O) - 
(CH 2 ) m -C (O) -OH (mWnft IB— X\t 
0-19(Dl»$to ) , o-, m-, p 
-H 2 C = CH-C 6 H 4 -C (O) -OH, o m 
-, p-H 2 C = CH-CH 2 -C e H 4 -C (O) - 



[0 13 7] (B-d) I^»^n^y, #*L 
<ttHR5£ (3) ■C*$tt^ny>'S:^*< tfclffl 

#i-s^/i/*«^iH^ Tie-®:*; (21) «-e*s 
(22) ^js-easixsr/i^jr^s-s^^^^u- 

C H 2 = C (R 1B ) — R 1 8 — O - M" 1 " (21) 
5£4>, R 15 , R 1 8 ^J:Unvi- h li±^Lfct>^^^ 

(O) 0~M"^ (2 2) 

OH, o-, m-, p-H 2 C = CH-CH 2 -0-C 
6 H 4 -C (O) -OH, o-, m-, p — H 2 C = C 
H- (CH 2 ) n -OC (O) -C 6 H 4 -C (O) - 
OH (ntt, 0-13(OiMgto ) m<D 

[0139] ±eoft'Wfc*>fe^D h y*5\zm±.m 

— jRSC (2 1) fcS^fi (2 2) OT-tfV'ir-f-Sfcfc 

ft, S(r3*o— jR* (20) ©*/u^-*v«rH»i-5R 

fcffl ft 3 SSttft-S-ft ^"f-<T»a^ttffl S ft 5 „ 

[0 14 0] ±SE£7£S: (B) ©ftfi, »V^fc*"CT 

<»H(W (3) •C**ftS^oyvS r />4< ttifl 
^''t-Sfcr^^SRfi'&fr^nyvSr (B-d) co^&ic 
J: 9 r tc ± 9 7^^5**At5*^ 

ff*U\ (B-d) <D#ffiO*-cte-jR2 2^"C^£ 

[0 14 1] ti^nyyftt, *fc»/>oyyftM 
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^fi^m^^Dyy, ^p^ L <^_^ ( 3) 

[0 1 4 2 J TjVtr~;]sm*^Z>mi&mb lsX\$ s k 
[0 14 31 r^fi^co^nyvSrtt^T't^, 1^- 

[0 14 4] «^Dyy^-ct5> l^-£fcte^ 

^{b^feSrM^-etSo a^-u^S 1, 2- 

yn/^y^t-zu, 1, 3-:/n/^S^-— 2-y 
S-^n^y-^^-zK 2, 2-v ? y^/t'- 
1, 3-^/^^-/^ 1, 4-y^^^^--;K 

1, 3 Vv^-vK 1, 2-^^V^-/K 

2, 3-y^V^-yU, tf-*- = -/K 1, S-'O'* 
Vi/^-— A\ 1, 4 -^^^ Vv^— /K 2, 4-^<^ 

^y^t-zw l, 6 ^y-yir- -/K 1, 7-^ 
/K i, l, 9- 

yfy^/K 1, 1, 12 

- K-r^yv^— ;K 1, 

/K 1, 3-v^^ n^^^^v 5 ^-— /K 1, 2-i/?u 
^^■yj^r— /u % l, 3-^^n^^-^y^— A\ 

1, 4 n^^f-y^^— /K ^y-fen— /K 1, 

2, 4-^yhU^/K UyOUW — 

/K t KD^yy s i, Ko^v/t7^y, 
l, 3-^t Kn^yt7^ yy, 1, 
-y-fy^vy^ 2, Yn^-i/i-y^^y. 2, 

2' -t*7x;-/K 4, 4' -tf^^y— yK tf* 
(4-t Kd^^7x^;V) y*>\ 4, 4' — >f VT" 
nt'Dr^xy^/K 3, 3' - (^3-uyi?** 
*y) v^^y-zK a , a' -i^fc Kn p 

1, 1, l-hy* (4"tKn^>7x^) 
ni^y, t°n^fn-;K 1, 2, 4-^yfyh!it- 

/i^o#y ^-/w ; & j; us ±ibtK y ^--/w^fei^r 

A^y&J!:& ; xfi/yi/T^y, 1, 3-^7;/^ 

o/^y, i, 2-v^r ^ /T'n/^v, i, 4-^r^y 

^^y, 1, 2-^T^y-2-y^/U7 P n^y, 1, 
5-v^T^y-O^ V, 2, 2-^y^vl—l, 3 
n/N 4 y^T;y, 1, 1, 7- 



y v^r y, i, 8-*? fyisr^y, l, 9 
-^r*yy^>\ i, io-v?r;yf^y, 1, 1 
2 ->>T^ y Kx#^ 4, 4' -^fuyt^ (v^ 

n^V/Ur^y) , 1, 2-v/T^/^^o^^rf- 
y, 1, 3-^r^^D/N^fy, i, 4-v>T^ 

y^y^n^^f-v, i, 2-7i^i/y> f 7;y, l, 

3- ^^^^y^T^V, 1, 4-7x^1/^7; 

>\ a, a' -^^y-p-^yuy^/Kyr^ 

-7pyS, ^;^Dy|, ^f;wny 

1, 7-^*>v^i^y®L i, 
^^^», 1, 9 v^/UtfygL 1, 10 

-x^v^/ixtKv^, i, n-^yf^y^/^ 
^K, l, n-KT^y^/^yi, l, z-*y? 

u^y^y^^j/VT^y^ l, 2 -S/* n^^f -y->-^ 
^#^8, i, 3-iy^n— *Vy*y%;\s7$ym, i, 

4- i/^D-v^f-y^^/U^^, l, 3, 5-y?v 

1^7^/^ l, 2, 3—<yfyF!j^y^ 
l, 2, 4, 5-^<yfyrF7^ySW^ 
/H* ym ; £ tf±12 y ^g^T/i^ y 
IS; 1, 2-^^^^^^— ;K 1, 3-7 p P/^f 
1, 4-y^V^^--/K 2, 3-^^^^ 
1, 5— yttit— 1, 

1, l-*<?9Wf'it— /K 1, 8 
1, 9-/-*-^^*— /K 2 

-t^*— A\ 1, 2— OH yi/^yfsK I, 3- 
-O-^^^^/K 1, 4-' O-tf^^^-zK ^ 

y 

[0145] ±15(0^ y /u, * y r s >K y 

[0146] ±E^*ft (O <D7k»*S:^4< 1 1> 1 
ftV^S, AfttttettftKUe^S (C-a) ~ (C-d) 

[0147] ±fa©*tts*^4 <iti <@^*-r 

[0 14 8] (C-a) *»££4>*< £fc IfflW-rS 

tf^^*fi-&(t:^7k»aic, TkBMk-^ h y h y 
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[0 14 9] (C-b) *»S&4>£< ifclflW-f* 

s^yv7^-hft^^^^5m 
[oi5o] (c-c) try v^mv>m.m&&T. *m 

<b£/S£i*S;«fco 

[0151] (C - d ) K»S£od#&T, 
< £ t 1 * ~A«fi£#fc T t y /b®#<DT/v 

H- [S i (R 5 ) 2 _ b (Y* ) b 
(23) 

7/^/1^ R*»6-2 0(O7!)-/Vi, SfcttK* 
87-2 0077/^1, £fcte (R' ) 3 Si- 
(R' W^**l-2 0Oltf(0ft{b7K*S"C«)oT, 
3<@<E>R' flH--Cfcotti<, S4ot^tti 
V>) MJ VP^rVM/TL, R s £ 

fc^R 6 ^2fi^±#^-r^^#, **te>ttH--e*>o 

*5W»ttSSr^-fo aiiO, 1, 2, *fcH3Sr, £ 
fc, bl*0, 1, 2**1-o mteO-19<Og& 

-Cfc6 0 fcftTU a+mb^lt$>^:«i:«£t5t) 
O<tt-5o ) -Oft* m=OCDt><£>j^&£ U\ 
[0 15 4] Y" i Ltlt IKJtfSSftftV^s ^h* 

[0 15 5] ro±5ft^*ft^*©3E46**«t 
[0156] MfrttM&mt t Kn ^y /u£«r0HM*o 

[0 15 7] t Kn^y/Wk»SS:J:9ffla^i6«>afc 

t Ko^y/WkttjR^^trarSwt^-et So r. 

[0 15 8] yVUfrffii&mb LTf4WcHBI»Wt4<# 

t -^f-zw^/P^^K, 2, 5 -$^771/- 2, 5- 

v> (t --ff-A^Asttis) ^*1f->\ 2, 

/I/-2, ( t -^/U^/^^i/) -3-^**> 



[0 15 2] fc KPv'D/WfcgJE 

[0153] !D7k4W»ttS 1 1 Kn >> y A-g£0H:#o 

LTtt, RfcriSft*^ TIE-®*: 
(2 3) T?**ftSft-&4*l3»*rt r e>ixS. 

m ~S i (R 6 ) 3 -a (Y* ) a 

h\ m-^uu^^^/U^/^^-i^h\ 2, 4-v^ 
nn/<y^^;^t^v' h\ y^u^f/^/u^i/ K 

/Wj;5*iB»^*7 l A\ ifi^tt^y^ntr/K ifi 
— #*-K 1, l-v 5 

n^^-y-y, 1, l-v> ( t -^/W^u^v/) - 
3, 3, 5- h y y fvt->^ n^^rf-^COj: 5 fc^/W" 

[0 15 9] tfc, ®^JSi»^<tUT«, VkXA. & 

ti/7^y^ 6& (0) -^^rh^f/^ 

MkLXlt, RhCl (PPh 3 ) 3 , RhCl 3 , R 
uCl 3 , I rCl 3 , FeCl 3 , A1C1 3 , Pd 
CI 2 'H 2 0, NiCl 2 , TiCl +*Hfi&ffbtl 

«ffflur fed** toft v\ *^fi^r urf4Wc«Rttftv^ 

(A) ^7/^/Hlrao 1IC»U 1 0 
~~ 1 ^1 0~ 8 mo 1 C0«Sffl^^-5c0^a<> 
<fil0- 3 -10 _6 mol «0jSlt*ffll^^5<t 
l/\ 10- 8 mo 1 JzO^ftV^iaft^+^itffUft 
v\ *fct Ko^y/Wl:*feMEWLii5<B-C*)SOt?i 0" 1 
mo 1 ^±ffiV^4l^(0^W^L^/\ 

[0160] t Ko^yzW^jStt*»*t-c*rftor 

d5 x 7 5^^^7^V^(0a»^JH^(DE(ittiSr 

[0161] t Knvy /WkKiSoK*aart*teiR3fe 

Sixftv^s, iMfttO — 2 5 0^, »*U<tt, 20- 
1 5 0t, *t>jff*U<tt4 0-12 O'C^tottSo 
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[0162] <in*##fiJE> Jbffio J: b lc LTKig;* 
[0 16 3] **iW!ltta***-cfc*»frl!:f4, d£ 

(J. Org. Chem. , 3 1, 885 (196 

[0 16 4] y>>£, 

X' SiR* 2 -G-C (O) CR 1 

hZo R ff tt, JSHJf&l~l 4 0Mfc*XSXrttR*tt 

i-i o©^oyv{kR{bk*3E«r*u ttlkoR" r± 

[0 16 6] -jR5S (6) |CioV>T, RjfcWtStbfcl^ 
ri\ Gfi-CH 2 0- > -CH^HgO-, -CH 2 
CH 2 CH 2 0-^<tt;-CH 2 CH (CH 3 ) CH 2 

[0 16 7] r^B5i:fc^t, x 7 teS^ft (ID 

©V7/^uStl8^L"C^n^*v (RPt>, Si-O 

-Si) rt*st*#, *fcJp*4W!PU"C 

siOHS^Mn^tm^S-e^o ^ur- 

(6) ^*sttsft-e*xr**oip*5Wif*tt, s 

^ftdl) ©Si OHi:(Di^ia^>n^ty 



[0 16 5] (l) t?Sjfn5So»A 

*»W^>4< tfc-o(o*js^-«a: (i) -csstL 

^fi^fr (II) t, -jRS; (6) T?a#>£jh,*4r>f* 



(6) 

•ft ( i ) nmtm&f&mztt 9 ? 5 G 



tr»*t8. X' glifi^ft (II) Sr»3grf5fc 
[0 16 8] ^oe^ttl^WlcW^MBBSS («x. 

If, fF7tKP77> (THF) , v^^/loi—r 

a©»^fc)-&s:*s^ft3ti-5^t3fts-e**. x' « 

jttf, try h y^^yur ^ >^ixf^^/^r $ 
l< no^i o ot:-cfc^o 

[0 16 9] <<«fttt!Bfill*oRW>>KTK:#*B 



CR 2 R 3 

<fc9JH<fc;£;ix£ 0 HRSC (i) ?X£ft«£tftt£lKX 

fc<t^ 0 -jRs; (i) T?**tt5S^*a^aivaia© 

#"C#8«)"CIRII|-e*>* 0 

[0 17 0] <3tS^§B^J>**WoB!{kttiH*«?lc: 
>\ y/v^-u^^, ^yXr^r t K, 

V, 3 -'O^vW-fe h7x/ V, 4-^h^v'Tirh 

7i;y, p-^Tir^vi^y-tfy, 3-y h*v"0 
y/7xyy % 4, 4 '-^F^y^x/y, 

4-^nn-4' -^y^y/7i/y, 3-^n 
n^fVh-y, 3, 9-^andrfyF-y> 3- 

(4-^f;vr^/7x^) ^hy, -<y^y h 
[0171] ^fc, iS#^*fi^H*MBt LT, ifi*^ 
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1 4 0 2*, »BB¥5- 1 9 4 6 1 9#&«WI;:BI!*£ 
[0 17 2] *fi-&BB»»ltt, Bfa^«ft*«*r#ao 

(I) 1 0 0fi*ffifcfc9T*#BH*&flJ0. 2 5-0. 5 

[0173] #»w«)BMktt»*ftic*ji^-c, 

[0 17 4] <JRfi-&BB*fiffil>*»W^fflv>?>*LS*« 
[0 1 7 5] MftT^XHttffli: LTtt, HSShS 

frttT'teftV* 2, 2' -7 % /\fX (4-^h^rV- 
2, 4-^f/W^l/D^h!J/V) (VAZO 3 
3) , 2, 2' -T/^ (2-7;^^^) ~ 
WSt& (VAZO 5 0) , 2, 2' -T^/tr* (2, 
4-^f;W^P^hy/U) (VAZO 52), 
2, 2' -7*/ If* Wy^fnxMJ^) (VAZO 
64) , 2, 2 ; -7Wx-2—*?-A'ttv*~ V 
9 A* (VAZO 6 7), 1, 1 -7/tf* (1 
n^^rif^^/W/Jf^hy/V) (VAZO 8 8) (£T 
DuPont Chemical j^&A^PTfB) , 2 , 
2' -T*/\fX {2-*sW7x2\?;\szfu\flr~Yy 

M s 2' -72/t** (y^vwy^u- 

h) (V-6 0 1) 9 A¥«T!B) ?^ilf 

[0 17 6] a-BJ«iBBMk»BB*6#Jfc LTtt, PR££ft 

K ^ (4- t -y^/U^^n^ 
/<— h (Perkadox 
16S) (Akzo NobelHA#TO) » ^ 
(2-^^-^*S//U) K t 

-^/W<— ^S/tf^U— F (Lupersol 1 
1) (Elf A t o c h em^bA^Plli) , t 
3 L /W<-**i/-2-^?'/l'^*y-;x.-V (T r ig 
onox 2 1-C50) (Akzo Nobe l^b 

[0177] mwtzmLm&mttftik\sXi± % ire six 

5fo»t"CM:4t^, iBBIffifc#y£A, aSBW*b!>9 



<D*?mm*m~r v y ^^Rxfrnrnm^-r h y *a 

®&&Bfc:S<5<^ #J*ff^yyt: K S^H 

[0179] te<DBBte#Jt urn, HftSftSfott-ett 

41* fh77i^H, 1, 2, 2-x^y^t- 
[0 1 8 0] »*U^5^*/HI*MWt LTtt, 77 
3 0 3Efc#*U^t>G>M;, 2, 2' -7^^ (y^ 

(4- t-y^/^>^u^i//u) /<—7fr*i/i? 

[0181] *3gW^ffl^fcn*J»fi^lB^JW:«fittt 

nmo. o 2 5^2fi4ifU'c*6o 

[oi8 2] <*y^-/*y ^->*8K©afttt 

tt^^e/^-s^/xfi^-y ^-^a»*D#j*#ffl 

xria-y =*t-, fo^^ii7^^>-fi^ttc7)S^o^ 

ttosttTfi, -«a: (i) t*^$^^s, (y*) 
7^ yyvi^r^ yyvfffBtt*. *^^^g, 7*y 

yg, 7^y/u7^ ks, b^/^ h y 

a^*to i ffi6a5ts«i-5 (y^) r^y^«*r»o 
(i) -e*£ft*£, (y^) 7^y^s, xfuy 

g v 7^yn^hy/ug, N-bT^/Wfny K^S % 7 
mfbtii* **»"Ct>* -»SC (1) -C^b^ti^g^ 

[0 18 3] iB^^ey^-oflr^wit LTte, (y 
^) r^j^h**;^ s^7^yu-h, n- 

y/K N-tf-A'fn y K>, 7^yyV7^K^^yv 
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A«2-zf-/l^^i/yK T9 ]) )/* 9 (0 18 4] 

f7K mm v / -^TS;o{b^*ft [ft: 5 ] 



o 

H 



H 2 C=CH~C-(-OCH2CH 2 -)^OCH 2 — C — C 4 H 

C2H5 

0 

I' / <L_ 
H 2 C=CH-C-^-OCH 2 CH 2 -)^OC2H 5 



H 2 C=CH-C-^OCH2CH2-)^0— 



=\ ^CH 



H2C=CH-C— (-OCH z CH 2 -)^-0— 



3 



H 2 C=CH-C-^OCH 2 CH 2 -)^0— <( ) CbH 19 



O 

H 2 C=CH-C-(-OCH 2 CH 2 -^0— ^ ^ — ^ 
[0 18 5] [it 6] 
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o 

II 



H 2 C=CH-C — OCHzCHzO (-C— (cH 2 ^-oj^-H 



CH 3 0 

I II 

c — c- 



OCH 2 CH 2 0 (- C— {0H 2 j^ 0-]^- H 



H,C: 



II, , Jl, 



— CK 




H 



II 



C — 0 — CH; 




H2C=C — C — N 0 



[0 18 6] 



HoC 




lit 7] 
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o 

II 

H 2 C=CH-C— OCH 2 CH 2 0 



O 
II 

H,C=CH-C— 




0 
II 

H,C=CH-C— 




H,C= 



CH 3 0 
I II 

c— c- 



OCH 2 CH 2 — NCO 



O 
II 

CH-C- 



OCH 2 -(CH 2 )^CH— CH-fCH 2 ^-CH3 
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HgC — C C OCH2CH2 — CgH-jy 

[0 1 8 9] ^fi/y^y^t LX\ZX?-U>^ a 

[0 19 0] ^Itg^y-r-i LTtt, ***<Vf-Asir 

/v^n^y/Ky 31 h y y k \?*y^y 




yu~K by ^nT^^fn-;^7^ y 

h 2- y n^^MrV-l, l-i^^/P) 

— 5 — m^/V— 5-7^ y o^f A'^^rv';* ^vV— 1 , 3 

;v77^K^^^yu-h, #y :r hy^u^y 

3-/^7^!)l/-F, 1, 9-/-^>-^-/V^r^ 

[0 19 1] tJ^-tLtli t^7x/-;VAl 
3uK*i/T^y u-h»Jt, ^zny-yuy^^S!* 

**st* y \/ — ^ y hatw 

si, cooHSf ttx^^T^ y #y 
wyfh7^f^y3-/K ^uvi/y 

D7^hy^y«7;^t-;K ^y7 p atVy 

^y^^K ^yxf i/y^y^-zK #y#-#*- 

Wy^^xy, ;K»S*iS^y ^V^i/y§) £ 

*»>f y^r^-h (hy^y^ym-f, 
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y k t KD^^nf^ (^^) 7* y 
Wc!>^yr^yi/-h sffiJB, ±fB# y /He 
[0192] mu-f z>^y v =*-?—t L 

"Cft, *£^¥l 0-5 0 8 6 4 2^«-CBB^$ttTV^ 

5 3-7y-^r^y/wKSt»*bv\ rftbco^ey 

fc J: 19 a§o ft h <o ti*m$i £ Ji 3 o 
[0 19 3] 7* y/^ttEtt£Sr#-f£*y^- 

Xt^/Xtt^ y ^-OftW^F *tt, 2 0 0 0 J£TF 

-c*>*rt##*L<, 1 0 0 ogAT-efcartas, ft 

[0 19 4] <j6*p*>«{k;ffiBfi8fe(OttKSr^x.5fc 

S^Afttf©*****!! ; gift; Aft ; ifttffl&JffcB 

[0 19 5] <ffi{fc>*«W<z>*ft:ttj|ii^«jSra!{bS^: 

[0196] *%w[c£ z^mit Ltzmt$m&vo<o& 

V3fe^St«, W^^y^-.h^?§^^Sol:^<i:U t 

[0197] **w©«fktwrtft*j»«{ks***tt 

»4»fc«£S fifths, -t^fflKtt, ^ffli-^^M^ 
M, ±Efi^# (i) ^r/tt^^5ft^(oii(c 

[0 19 8] <ffl*>**WfcJ:aWfcttillMl*tt±B 



^L5 5ffc8Wfc£#iL-Cte, «xtf, 7A-S 

^y-K ±*MsJ:tf:ff % t^o-^^»», flit 
tf> JS, HA, 7 7>f^-*-K, USE, ##\ «M**fc 

[0199] *3swoa{ttta*4fco«{b*ottttt l 

[0 2 0 0] 

[n^flj] emc, ro«n«>A#ttftmkfl«ittt« 

/W^^x-^3^n-7h^77^- (GPC) 
(7), GPCSKttt^on*;^lV^ 0 

[0201] amm 1 ) BrS^^y (r^y/i« 

(C, CuBr (28. Og, 0. 20mol) ^rtti^ 

£E*«»rtta*«lftLfc. Tirh-hy/p (55 

9mL) Sr*Dx., *>f/W^«t 1 7 0t"C4 0^BB!t#L 

fc 0 :tif:7^y;vK7 , f;v (1. 00kg) , 2, 5 

-v?7n^7v^eyS^xf/l, (H7g, 0. 32 5 

mo 1) , ^y^^f/^xfi/yhyr^y (1. 7 

mL, 1. 41g, 8. lmmol) (ZtlVX&hVT 
WLK&b, TtHfrmJf-fr (4. 00 kg) *5ia 
V(8. 5mL, 7. 06g, 0. 0 4 1 mo 1 ) SriS 

r s*sm^» (s^ff [ i ] ) fi^i* c i ] 

<D&¥*%)ft*&\Z 1 9 5 0 0, 1 . 1 7 "C 

[0 2 0 2] (^ffiflj 1 ) ^fcg&»^*TA'£frjr 

»5i«i-e#6>ixfcfi«&ft [i] dog) , s^g?^ 

y^^ (0. 3 8g, 2. lmmol) , i?t f-^Tir 
hr^K (lOmL) ^5 OmLEJESSfctt&A/fcio 
a*ft«cT, 7 0lC"C3«FmftUI!H»»Lfc o SffiftURT 
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^ffi^g&^^TVUg (-OC (O) -CH = CH- 

c 6 h 5 ) (t * v ^m^/is) 

[ 2 ] ) £#fc 0 m&fc [ 2 ] ©»spis9^*f4 2 0 5 
0 0 > 1.19 -Cfcofco ffi^ft 1 

NMR#Wfc£«3#ifrfc4:r6, l. smvhofzo 

[0203] (mmw2) ^cM^vs^ft^ 

»5t«i"C»e>^«^ff [i] dog) , 

V (0. 3 1 g, 2. lmmol) , 
7th75K (lOmL) SrlO OmLS^^ttii 

&&v^yg (-OC (O) CH = CH-CH = CH- 
CH 3 ) Sr*«^*i--5aKy (T* y/u»^/i/) (fi 

[ 3 ] ) zntzo a^fr [ 3 ] ojM«e#**fi 2 

0 6 0 0, ftfidtttl. 201?foofc 0 fi^#l# 

«9 tC>gA£ tltz¥i%<0&®i?x.>m<D&Z 1 H 
NMR#ff|;:J;9##fc£w3, 2. Hr?*ofc. 
[0 2 0 4] (SS«W3) g^ftOf^ricWl 
£*m^#Mxfcfi£fr [2] 10 0», 4T4RiMM: 

ft^^rt3M (1, 1-v 5 - (t-^/U^-^-df 
iX) -3, 3, 5-h9^f;Vi/^p^fy ; 0#» 



(51) int. ci. 7 m*m^ 

C 0 8 F 290/04 
299/00 

// C 0 8 F 8/12 

8/42 



<o*m\:u&& h^v-eamu #ffl<»«0>8Mfc*o 

%T*fcofc 0 

[0 2 0 5] (gaBflU) &itm<DftlStm2 
SM«2"(?»&ixfc*&# [3] 10 0^5, ^ig^b 
|/Wt3M (1, 1 -v>- (t-y^W^-^ 
S") -3, 3, 5-h5^f;^D^fy ; B*iJ 

J3I (*) fi) 2««r<t<jg'&U EJSS«fc:iSU&*, 

5%Tfcofc Q 
[0 2 0 6] 

[*E0>»*] #38W©*«fc:HH:S; (l) t?***t6 
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